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q’llc cfYcctivc dielectric. cm]sta]lt  of a ra)idmn Inixturc of two di]]lmlsional
scatterers is  fou]ld by a c(]llll.)i]l:~ti{)]] of forwal[l  and illvcrsc  scattcril)g tccll-
~liqucs. Witl~out 10ss c)f gm]crality i]] citl]cr  the forward scdutiml or invcrsiml,
wc will assulnc  t,hat tllc scatterers llavc circular cress sections. ‘J’hc IIlctlld
is lmsd mi calculating t,llc scattcrcd fidd of tlic lnix~urc using all arl)itrary
murc.c  colflguration  (llc)rlnal ])lallc wave i]]cidmlc. c for C.olivcllicnm),  ~~lld us-
il]g t,llC rcsl]]ts,  ill a s t a t i s t i c a l  scllsc ,  ill al] i]]vcrsc sc.nttcring  sc)luti(nl to
rctricvc a single scattcrcr. ‘J’l]is scattcrcr  is a c.yli]]dcr witl] tllc sa]nc sulqmrt
as tl]c mixture, mid produces tl]c smnc sc.attcrecl  field. Tllc field is found
l)y averaging tl]c scattcmxl  fields duc to ln:i]iy :irra]lgclnc]lts  of tllc ral]do]n
]nixture  w i t h  givcm ]wrlnittivity,  radius , and location distrilmtimls. ‘J’}lis
would be silnilar  to a Mo]lt,c (;arlo si]nulaticnl. l’rcvicmsly,  wc  IIavc ]cl)ortcd
tllc results of tl]is ii])proach for tllc case w}lcrc tl]c cliclcctric  cxnlstallt distri-
bution  of the scatterers is such that Ll]c efrcctive scatterer is weak. l]] this
c.asc,  a]thougl] the Inultip]c  scattcrillg effects Iilay Ilccc 1 to be il]cludcd  i]] tllc
forward solution, tl]c illvcrsio]l  CM]] Iw carried  mlt usi]lg a lillcar  algoritll]n,
e.g., dif~rzictioll  tolnograpl]y.  ‘1’0 ol)taill  tllc forward sdutiml that illclll(~Cs all
tl]c ]n7]lti]dc scattcri]]p; cfI’ccts, wc llsc tllc rcc.mltly  dcvclo])cd ‘J’-lllatlix  tyl)c
algpritlllns  by (Hlc.w d al. (cog. , sec. (;llcw, w. (;., Waves and )’iclds in ]n]Lo -

71 L0~C7LC0?/~ Media. Ncw York: Vali hlos(,ra]lcl lici]lhdd, 1 W()). in t]lis work,
we cmlsidcr  tllc case wllcrc tl]c scatterers arc not weak, a]]d llcncc ]Im]lillear
il]vcrsioll  lnust  bc carrid out. Wc usc tllc ]Iorn i terat ive  lnctllocl wlIcrcl)y
IJonl-  ty])c itcratim]s  are cm-rid out ml tl]c smlrcc-t~j~c illtcgral  cquatio)l  for
illc scattcrccl  field. Alt]loug;ll cacl] itcratioli is li]lcanzcd,  tllc fi]lal solutiml is
tl]at of tllc llonlil]car  invcrsim ])roblcln. ‘1’lic forward a]]d illvcrsc  scat tcri]lg
algoritl]llls  will l)c briefly discus scxl, a]ld rcslllts  fro]n IIlixturcx  wit]l various
])iiralllctmx  will be l)rcsc]]tc<l.

‘J’]lis work was pcnforlnd ill ])mt by tl]c Jet l’ro]mlsion  l,almrat,cmy, Glifor-
]lia ]l]stitutc  of ‘J’cclJnology, u~idcr a co]ltract  from tllc Natio]ja]  Acro]]alltics
a])d S]mc.c A(l]]lillist,]’at,ic)]].


